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Small skin incision and fistula elevation for
hemodialysis using the femoral vein
Francisco Alcocer, MD, Saul Perez, MD, and Camilo Martinez, MD, San Luis Potosí, Mexico
Background: Wound morbidity commonly accompanies transposition of the femoral vein when used for hemodialysis
access, mainly because of the length of the skin incision. A short incision may reduce wound complications but may
compromise the arteriovenous (AV) function because of the shorter length of femoral vein available for puncture. This
report presents our experience with a modification of the original technique, in which a smaller skin incision and fistula
elevation were used.
Methods:The clinical course of 25 AV fistulas in the thigh using the femoral vein was retrospectively analyzed. The original
technique to create femoral AV access was used in 12 patients and the modified technique in 13. The procedures were
performed between 2005 and 2007, and patients were monitored until January 31, 2011.
Results: Three fistulas failed in each group. Five patients in the original group had wound complications. No wound
complications occurred in the modified group. The fistula was first used at an average of 10.45 weeks and 6.14 weeks,
respectively. Patency was similar in both groups.
Conclusions: It is possible to obtain a functional AV fistula in the thigh using the femoral vessels and limiting the extent
of the incision. Long-term patency is reasonable, despite the use of a short femoral segment for puncture. ( J Vasc Surg
2012;56:753-6.)
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AOnce the possibilities for hemodialysis access in the arm
have been exhausted, several approaches using the legs may
be considered.1,2 Among these, the transposition of the
superficial femoral vein, first described by Gradman et al,3,4
seems to be the most durable option. Although the mor-
bidity of this procedure was remarkably high, mainly re-
lated to ischemic events, modification of the original tech-
nique and better patient selection have dramatically
reduced the complication rates.
Wound-related problems have remained an undesirable
but expected hazard in these patients. Two main factors
contribute to this: (1) patient-related (age, obesity, diabe-
tes, etc) and (2) technique-related, mainly due to the
length of the skin incision. Whereas patient-related risk
factors may not be modifiable, it is possible to shorten the
length of the skin incision in an attempt to reduce wound
morbidity. However, a small incision may result in a shorter
femoral vein, which might jeopardize arteriovenous (AV)
function. In this report, we present our experience with a
modification of the original technique to create femoral AV
access in which a smaller skin incision and fistula elevation
were used.
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From January 2005 to January 2010, 265 AV accesses
ere performed in our hospital. Most included radioce-
halic or brachiocephalic AV fistulas. From these patients,
5 (9.4%) underwent creation of thigh AV fistulas using the
emoral vessels because upper extremity utilization failed.
ll patients had a history of multiple venous catheters, and
3 (92%) had presented with clinical evidence of central
ein occlusion, with swollen arms or face, or both. Sixteen
f these patients underwent a confirmatory upper extremity
enogram, and eight then had angioplasty or stent place-
ent to improve venous outflow.
The group with femoral access using the original tech-
ique was monitored from 0 to 72 months and the group
hat received the modified technique from 0 to 48 months.
ex distribution, age, and comorbidities were similar in
oth groups (Table I). Body mass index (BMI) was not
ocumented preoperatively, but none of the patients were
eemed to be obese during follow-up (BMI 30; mean,
5.15; range, 22-29.5 kg/m2). Preoperative vein mapping
as not performed routinely in the beginning, but the last
ight patients in themodified group underwent vein duplex
maging before surgery. There was no history of deep
enous thrombosis, and all patients had palpable distal
ulses preoperatively. However, two patients (excluded
rom this study) were denied surgery due to the absence of
istal palpable pulses and underwent transhepatic venous
atheter placement for hemodialysis.
The groups were divided as follows:
. Original technique: These comprised the first 12 pa-
tients and were performed from May 2005 to May
2007. The surgery followed the technique described by
Gradman et al in 2001 and 2005.3,4 An incision from
the inguinal crease to just above the knee was made to
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September 2012754 Alcocer et alharvest the femoral vein (Fig 1). The vein was dissected
free from its junction to the profunda femoris vein
proximally to beyond the adductor hiatus distally. The
length of the harvested vein was not routinely measured
but was at least 20 cm long. Tapering of the vein was
used in one patient when there was discrepancy between
the diameter of the femoral vein and the artery. No
prosthetic material was used.
B. Modified technique: Includes the subsequent 13 patients
(performed fromMay 2007 to February 2010), where a
small skin incision and fistula elevation was used. Briefly,
a 12-cm average incision (about the length of a number
3 scalpel handle) was placed in the middle aspect of an
imaginary line between the anterior superior iliac spine
and the medial femoral condyle. The sartorius muscle
was retracted, and the superficial femoral vein was dis-
sected free as distal as possible but without harvesting
beyond the adductor hiatus. Proximally, the confluence
of the profunda femoral vein was reached with the
assistance of handheld retractors. The harvested vein
was at least 15 cm long. An end-to-side anastomosis
between the vein and the distal superficial femoral artery
was performed, and the vein was placed in a superficial
plane immediately below the incision, and three to four
separate stitches were placed in the underlying fat. No
subcutaneous suture was used, and the skin was closed
with staples (Fig 2). Similarly, the vein was tapered in
only one patient, and no prosthetic material was
Table I. Patient characteristics
Variablea
Original Modified
P(n  12) (n  13)
Age, years 60.5  17.6 54.15  15.9 .18
Females 7 (58.3) 9 (69.2) .59
Diabetes 6 (50.0) 8 (61.5) .60
Obese 0 (0.0) 0 (0.0) .98
Palpable pulses 12 (100) 13 (100) .98
aContinuous data are presented as mean standard deviation and categoric
data as number (%).
Fig 1. Photograph shows the surgical site with the original tech-
nique after a follow-up of 6 years.needed. mA single surgeon performed all procedures. Two pa-
ients (one in each group) had unexpected duplicated fem-
ral vein, and the two segments of vein were sewn for a
onger vein segment. These two fistulas eventually failed
nd are considered in the final analysis of this report.
omplications such as AV access thrombosis, wound infec-
ion, wound dehiscence, hematoma formation, leg isch-
mia, and leg edema were documented. Duplex ultrasound
maging was not used to determine maturation time; in-
tead, the dialysis nurse team freely decided when they
onsidered the fistula was ready to be used. Patients were
ig 2. Modified technique at (A) surgery and (B) after 4 years of
ollow-up.
able II. Incidence of postoperative occurrences
omplicationa
Original Modified
P(n  12) (n  13)
ound hematoma 1 1 .99
enous hypertension 2 0 .24
eg ischemia 1 0 .14
ound dehiscence 5 0 .001b
rteriovenous fistula failure 3 3 .99
eath 5 3 .36
aturation time (first time
used), weeks 10.4  5.6 6.1  1.04 .01b
Continuous data are presented as mean standard deviation and categoric
ata as number.
Statistically significant (P  .05).onitored until January 31, 2011.
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Volume 56, Number 3 Alcocer et al 755The clinical course of these 25 AV thigh fistulas was
retrospectively analyzed. The 2 and mid-P exact tests were
used for categoric variables, and the two-sample indepen-
dent t-test was used for continuous variables. Fistula pa-
tency was analyzed by Kaplan-Meier life-table analysis.
RESULTS
Table II depicts the results of the two groups. In the 12
patients in the traditional group, we identified one wound
hematoma, two patients with venous hypertension (mani-
fested with massive leg edema in both, plus venous claudi-
cation in one), one patient with lower extremity ischemia,
and five patients with wound dehiscence at the distal aspect
of the wound. Distal edema developed in the operated leg
in most patients, regardless of the technique used, but this
was mild and transient. Five patients died during follow-up,
and three fistulas eventually failed.
In the 13 patients in the group with the modified
technique, although the total follow-up was shorter by
24 months, there was no venous hypertension, leg isch-
emia, or wound dehiscence. One wound hematoma oc-
curred. Three fistulas failed, and three patients died
during follow-up.
No wound infection or cellulitis occurred in either
group. The average time when the fistula was first used was
10.4 weeks for the original group (range, 6-24; median, 8
weeks) and 6.1 weeks for the modified group (range, 4-8;
median, 6 weeks). The long-term access patency was similar
in both groups (Fig 3).
DISCUSSION
The use of the femoral vein for patients who have
exhausted access options in their arms provides a good-
quality, long-standing access for long-term hemodialy-
sis. When first described in 2001, the initial promising
technique was hampered because of the high incidence
of lower extremity ischemia. This inconvenience was
subsequently resolved by improved technique (tapered
femoral veins, distal femoral artery pressure measure-
ments and fasciotomy) and improved patient selection
Fig 3. Kaplan-Meier estimates show graft patency in pa(avoiding surgery in patients with significant distal oc- blusive disease). Twenty years after its first report, we
roposed another technical modification aimed to re-
uce wound morbidity. We were able to show that
imiting vein harvesting works at least as good as the
riginal description, with no complications at the punc-
ure site despite the short vein segment.
However, reducing wound length clearly diminishes
ound morbidity. Placing the vein below the suture line
ight carry more risk due to the possibility of wound
ehiscence and graft exposure. Nevertheless, this technique
s similar to the two-stage procedure of basilic vein trans-
osition, where this complication does not seem to occur
requently,5,6 as has been shown in this report. Venous
ypertension has also been reported when the vein harvest-
ng includes the popliteal vein.7 None of our patients
resented with this complication, which could be related to
he sparing of the femoropopliteal segment; however, the
mall number of patients precludes us making a definite
tatement. The shorter interval between surgery and first
ein puncture in the modified group was clearly related to
he absence of wound complications, yet the nurse indi-
ated it was “very easy to pinch” a vein that has a scar above
s a “mark-line.”
We believe that this procedure should not be done in
atients with arterial insufficiency or with history of previ-
us ipsilateral deep venous thrombosis. Likewise, veinmap-
ing should be used to avoid unexpected vein abnormali-
ies, which happened in the early stages of this study.
lthough other authors have reported the use of the great
aphenous vein for similar cases,1 previous disappointing
xperiences with this vein in our group and our familiarity
ith the femoral vein in other surgical cases influenced us to
se it primarily.8
ONCLUSIONS
It is possible to obtain a functional AV fistula in the
high using the femoral vessels and limiting the extent of
he incision, with concomitantly fewer wound complica-
ions. We acknowledge that a short vein would become a
azard in obese people, so it is likely that a longer vein may
s who underwent the original and modified techniques.e required in these patients.
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